Aims: To evaluate a multilevel program to raise awareness of the risks of prenatal exposure to alcohol in the area of Treviso (Italy). The program started in 2008 and consists of an action-research experience involving health professionals of maternal-child services, and in the campaign 'Mamma Beve Bimbo Beve', targeted to the childbearing-aged population. Methods: A comparative study was carried out in 2013. Surveys using semi-structured self-report questionnaires were carried out among professionals and pregnant women in Treviso, and among control groups belonging to another local area of Italy (Verona). The questionnaires investigated awareness and opinions about alcohol and pregnancy, as well as sources and kind of information provided and received. Results: Health professionals in Treviso, who had been exposed both to the action-research experience and to the campaign, showed a more rational approach to alcohol than colleagues in the control group, and were more aware and sensitized about the risks of alcohol consumption during pregnancy. Physicians and midwives had a higher probability of having advised pregnant women to abstain from alcohol in Treviso. Pregnant women in Treviso, who had received information through the campaign and from professionals, had a higher probability of having received only correct advice about the issue of alcohol and pregnancy, but did not hold perceptions different to women in Verona. Conclusions: The multilevel program carried out in the Treviso area was effective in increasing awareness and improving attitudes towards the risks of alcohol use during pregnancy among local healthcare professionals, compared with the control group.
INTRODUCTION
Fetal Alcohol Spectrum Disorders are a major cause of non-genetic physical, mental, behavioral and learning disabilities (Riley et al., 2011; Warren et al., 2011) . From a public health perspective, preventing the harmful effects of prenatal alcohol exposure is considered a priority (Anderson and Baumberg, 2006; European Commission, 2007; World Health Organization, 2011) . Prevention of FASD requires a continuum of integrated and multidisciplinary approaches, including awareness campaigns, public education, training of healthcare professionals, screening for alcohol-abusing women and diagnosis of FASD. These approaches should be developed according to the characteristics of the communities in which they are carried out (Little and Streissguth, 1981; Stratton et al., 1996; Poole, 2008) .
In Italy it is considered important to develop public health strategies and promote research, training and awareness of FASD among health professionals and the general population Ceccanti et al., 2007) . In 2010, about 60% of the childbearing-aged female population in Italy declared that they consume alcoholic beverages at least once a year (Italian National Institute of Statistics (ISTAT), 2011). A prospective study to evaluate FAS and FASD in school-aged children in the Lazio region has estimated a prevalence of FAS between 4.0 and 12.0 cases per 1000, and between 23.1 and 62.6 per 1000 of FASD (May et al., , 2011 . According to a survey among a group of Italian neonatologists, about 50% think that a pregnant woman can safely consume an occasional glass of wine or beer during pregnancy (Vagnarelli et al., 2011) . Although in Italy there are no official recommendations on alcohol consumption during pregnancy, guidelines provided by the National Ministry of Health, the National Institute of Health (ISS) and the Italian National Institute for Research on Food and Nutrition (INRAN) in general suggest that avoiding drinking during pregnancy is the safest choice for the health of the fetus and unborn child [INRAN, 2003 In 2008, the Italian Local Health Authority of Treviso launched a local program aimed to reduce the risks of prenatal exposure to alcohol through a multi-sectorial and integrated strategy that included research, training of professionals and public awareness. The Local Health Authority of Treviso is a local unit of the Italian public health system located in the Veneto Region (north-east Italy) and has a population of more than 400,000 inhabitants. In this area, alcohol production has an important economic and cultural impact, and alcohol consumption is widespread among the community (Regione Veneto, 2011) .
The program consisted first of a research and training experience which involved health professionals working in the public pregnancy and infant care services of the Local Health Unit. This experience used the 'action research approach', to raise awareness among professionals, especially midwives, of the effects of prenatal alcohol exposure, and to provide them with instruments to recognize and address the issue of alcohol use in routine care during pregnancy. The second aspect was a communication campaign entitled 'Mamma Beve Bimbo Beve' ('Mummy Drinks Baby Drinks'), aimed at raising awareness about the harmful effects of prenatal exposure to alcohol among the childbearing-aged population (See Supplementary Material).
The action-research project started in 2008 and consisted of a number of phases strictly connected (Bazzo et al., 2013) . Action research can be effectively used in clinical settings as it is particularly suited to identifying problems and helping develop potential solutions to improve practice (Meyer, 2000) . According to the principles of action research (Trombetta and Rosiello, 2000; McNiff, 2013) , the aim of this experience was to actively involve professionals in a specific health issue that they may encounter in their professional work, to reflect about this, to share knowledge and experience with colleagues, to enhance teamwork to find solutions, to transform them into concrete actions and to improve them during their daily professional work, within a process of life-long education.
In the preliminary phase (2008), qualitative research was used to investigate awareness and attitudes of health professionals, by using focus groups and interviews. The information obtained was utilized to develop the self-report questionnaire for the second phase of the project, consisting of two observational studies. Surveys were carried out in 2009-2010 among healthcare professionals of the maternal and child departments of the Local Health Authority, the local population of family physicians and pediatricians. The questionnaire (See Supplementary Material) investigated knowledge, opinion and experience on the issue, with a further aim of detecting the level of interest of professionals and stimulating reflection and discussion about the problem (Bazzo et al., 2011 (Bazzo et al., , 2012a . This phase aroused interest especially among midwives, who asked to be specifically trained about alcohol and pregnancy. In this third phase (May-November 2010) , a mandatory training course for midwives and pediatric nurses was developed and carried out, based on the results of the surveys and with the active involvement of participants, using the principles and active methodologies of action research and adult education.
The campaign 'Mamma Beve Bimbo Beve' ('Mummy Drinks Baby Drinks') was launched in May 2010 and used social marketing principles and involving partnerships with social and commercial stakeholders to spread the prevention messages in the community (Battistella et al., 2010) . Commercial stakeholders included local bars, pubs, restaurants and a private health clinic. The visual of the campaign was conceived by the communication research center 'Fabrica' and consisted of an advertising message (the headline 'Mamma Beve, Bimbo Beve') accompanied by the symbolic image of a fetus in a glass of a locally widespread alcoholic aperitif. Visual and print materials were disseminated and are still available in the local area through different media. A detailed description of the campaign has been published (Bazzo et al., 2012a,b) .
In 2011, the short-term efficacy of both the action-research experience and the communication campaign were evaluated. The impact of the action-research experience, in terms of information provided by professionals, has been assessed through two surveys that have been carried out with two samples of pregnant women at final stages of pregnancy during outpatient visits to the public hospitals of the Local Health Authority, one before and one after the experience. Results showed that after the action-research experience, there was a significant increase in the probability of pregnant women receiving the advice 'to avoid completely alcohol' and of receiving advice from midwives (Bazzo et al., 2013) . As for the campaign, a survey on a sample of parents of children aged 0-2 visiting the vaccination clinics showed that about 93% remembered the message of the campaign and about 53% remembered the health behaviors suggested by the campaign (Bazzo et al., 2012a,b) .
During this program, professionals were involved in the actionresearch experience and were exposed to the campaign: midwives attended the training course, while physicians and other professionals only participated in the surveys. Pregnant women were exposed to the campaign and could have been affected by the professional behavior of professionals who participated in the action-research experience. Although the experience was successful in raising awareness among professionals and parents in the short-term, it is not clear whether the action-research experience and the campaign had single or combined long-term effects on the populations involved.
Therefore, the aim of the present study was to evaluate the effect of this project among health professionals and pregnant women 5 years after the start. Thus, a comparative evaluation was carried out, by involving control groups belonging to another local area in Veneto Region who were not involved in the project, the area of Verona. As first endpoint we measured and compared the awareness of the problem in both targets in the two areas. Second, we compared attitudes and opinions towards alcohol use in pregnancy. Third, to evaluate if the program had an effect on the practical approach of professionals, the sources and kind of information given by professionals and received by pregnant women were measured and compared.
MATERIALS AND METHODS

Study design
An observational comparative study was carried out in 2013, involving health care professionals working in maternal-child departments and pregnant women at the final stages of pregnancy. The main groups were recruited in the area of the Local Health Authority of Treviso, the control groups in the area of Verona. Verona is a city of 260,000 inhabitants located about 130 kilometers from Treviso. Treviso and Verona have similar territorial, demographic and economic features. Verona was selected because no campaigns and training activities related to alcohol and pregnancy were carried out.
The study was carried out in a clinical setting: in the Obstetrics and Gynecology Units of the two public hospitals in Treviso and of the two public hospitals of Verona. Four surveys were designed and administered using two different versions of a semi-structured self-report questionnaire: one version was designed for healthcare professionals, one for pregnant women. The questionnaires targeted to professionals were administered to the whole population of gynecologists, midwives, nurses and auxiliary nurses belonging to the involved units.
The questionnaire targeted to women was administered to the consecutive series of women who had access to the birth locations of the four hospitals for the pre-delivery visit after the 38th gestational week. Questionnaires in Treviso were administered from 13 August 2013 to 29 September 2013. Questionnaires in Verona were administered from 5 August 2013 to 9 September 2013. The only exclusion criterion was insufficient knowledge of the Italian language by pregnant women.
Features of the questionnaires
Two questionnaires were developed, one version for pregnant women and one for professionals. The questionnaires were designed based on the experience and results of the surveys carried out in the first stage of the program. The drafts were discussed with a sample of local midwives, and with a sample of pregnant women. A pre-test was carried out to aid in developing the definitive versions. The questionnaires consisted of some common sections and of some specific sections, different from professionals and pregnant women. The items of the questionnaires measured indirectly the effects of the exposure to the campaign and to the action-research intervention. They included open-ended questions. We chose to use open-ended questions in order to not influence the responses to some key aspects of the study. Answers to open-ended questions were analyzed using a qualitative methodology, by applying a post-hoc categorization of responses.
Common sections included age and educational qualification. To investigate the awareness of the problem 'alcohol and pregnancy' at a cognitive level, an item was introduced to accompany an image, used as visual reactive. This image depicted a pregnant woman drinking a glass of wine during a party. Respondents were asked to list three things that they noticed when looking at it. The use of this visual item in this questionnaire refers to the psychological theory of the 'cognitive set', which has been explored especially by Jerome Bruner (Bruner, 1973 ). This concept is based on the dynamicity of the human mind to perceive reality and consequently to learn, and is defined as a mechanism of selective perception of the elements of reality. Each individual perceives the real elements according to how his internal mental structure selects the perceived materials, and these structures are continuatively evolving, according to new knowledge gained. The visual should help to make this process evident, as it may permit investigating what aspects the individual recognizes in the image and their connections. The results of this item lead to identifying people who recognize the pregnant woman drinking or not, and this variable was our main endpoint. Another question, 'Which of these beverages contain more alcohol: a small glass of light beer (20 cc, alcohol at 4%) or a small glass of spirit (2 cc, 40% of alcohol)?' was introduced to investigate specifically the rational approach towards alcohol of participants. We expected that people having a rational approach towards alcohol would be able to recognize the right answer ('no difference').
Finally, a battery of 10 items was introduced to investigate opinions about consumption of different kinds of alcoholic beverages in pregnancy. Responses were given on a Likert scale ranging from 0 (completely disagreeing), to 4 (completely agreeing).
The specific part for healthcare professionals included profession, sources of information received on alcohol and pregnancy (multiple response answer) and kind of information given to women (openended question). The questionnaire administered to women investigated the kind and sources of information received on alcohol and pregnancy. Two types of advice received were considered correct ('completely avoid alcoholic beverages during pregnancy' and 'information on the harmful effects on the fetus and the newborn'). These two batteries of items were included also in the surveys administered to pregnant women in Treviso in 2010 ( just before the intervention) and 2011 (one year after the intervention).
Statistical analysis
Data were analyzed using SPSS 13 and WinPEPI 11.43. First, a descriptive analysis of frequency distribution of all variables was done. Bivariate analysis was done to determine associations between variables. The strength of the associations between two variables was estimated by Rate Ratio (RR) for 2 × 2 contingency tables and by Generalized Odds Ratio (GOR) for 2 × k tables with ordered categorical values. Ratios are reported with a 95% Confidence Interval. The 0.05 level of confidence was chosen. In general, only significant statistical associations are reported and described in the text.
RESULTS
Overall, 127 pregnant women filled in the questionnaires in Treviso (out of 150, response rate 85%), 123 in Verona (out of 150, response rate 82%); 101 professionals in Treviso (out of 104, response rate 97%) and 88 in Verona (out of 140, response rate 63%). The largest category of professionals were midwives, both in Treviso (41%, 41/101) and in Verona (44%, 39/88). In Treviso, 26% were gynecologists (26/101), 21% auxiliary nurses (21/101) and 13% nurses (13/101).
In Verona, 47% were physicians (13% gynecologists, 11/88; and 34%, 30/88, physician trainees in gynecology and obstetrics), 7% auxiliary nurses (6/88) and 2% nurses (2/88). There was no significant difference in the proportion of physicians and midwives in the two sites (P = 0.133). The reduced responses rate among professionals in Verona was explained as a general declined participation, due to the fact that in Verona (University site), professionals are asked to participate in several studies throughout the year.
Regarding educational level, 60.4% of professionals in Treviso (61/101) and 86.4% in Verona (76/88), 33.9% of women in Treviso (43/127) and 41.5% in Verona (51/123) declared that they had a University degree. In Treviso, 20.8% (21) of professionals and 5.7% (5) in Verona, 34.6% (44) of women in Treviso and 39.8% (49) in Verona had a 5 years secondary school qualification. As for lower educational degrees, 16.8% (17) of professionals in Treviso and 8.0% (7) in Verona, 18.1% (23) of women in Treviso and 11.4% (14) in Verona declared 3 years secondary school qualification or professional qualification, and, last, 2.0% (2) of professionals in Treviso (no one in Verona), 13.4% (17) of women in Treviso and 7.3% (9) in Verona had a license of primary school or first grade secondary school. Professionals have a higher probability to have a higher educational qualification than pregnant women both in Treviso (GOR 2.403; 95%CI 1.544-3.741, P < 0.001) and in Verona (GOR 5.916; 95%CI 3.053-11.463, P < 0.001). Both pregnant women and professionals in Verona have a higher probability of having a higher educational qualification than respectively women and professionals in Treviso (GOR 1.502; 95%CI 1.010-2.234, P = 0.031 for women; GOR 3.582; 95%CI 1.806-7.106, P < 0.001 for professionals).
Professionals in Treviso are older than professionals in Verona (mean age 44 years, SD 10.2, n = 100, vs 35 years, SD 9.5, n = 86, P < 0.001), and this is probably due to the presence of a high number of trainees among professionals in Verona. As for pregnant women, Treviso is significantly younger than Verona (mean age of women in Treviso 31.8 years, SD 5.6, n = 127, in Verona 33.7 years, SD 5.2, n = 123, P = 0.007).
Awareness of the issue 'alcohol and pregnancy' and rational approach to alcohol
The awareness of the issue 'alcohol and pregnancy' was investigated through the use of an image representing a pregnant woman drinking alcohol at a party. Respondents were asked to list three aspects that they noticed in the image. Post-hoc analysis was performed blind to site: first, responses were grouped by meaning. Based on these groups of meanings, two main categories were created: 'respondents who noticed the issue alcohol and pregnancy' and respondents who did not notice it. Responses included in the first category were: 'pregnant woman who is drinking' and 'general indifference for pregnant woman who is drinking', independently from the position in which they have been mentioned. Overall, 70.3% of professionals recognized the issue in Treviso (71/101) and 55.7% (49/88) in Verona; 48.0% (61/127) women recognized the problem in Treviso and 55.3% (68/123) in Verona. The overall group of professionals in Treviso had a higher probability of recognizing the issue than colleagues in Verona (RR 1.262; 95%CI 1.01-1.59, P = 0.038), while no significant difference was found between responses of women in the two sites (P = 0.252).
Midwives in Treviso had a significantly higher probability of recognizing the problem than midwives in Verona (75.6%, 31/41 vs 53.8%, 21/39, RR 1.404, 95%CI 1.01-2.01, P = 0.043). In Treviso, midwives had a significantly higher probability of recognizing the problem in the picture than pregnant women (75.6%, 31/41, vs 48.0%, 61/127, RR 1.574, 95%CI 1.22-2.02, P = 0.002).
Regarding the rational approach to alcohol, overall 69.7% of professionals in Treviso (69/99, 2 non-respondents) and 39.8% (35/88) in Verona, as well as 32.3% (41/127) of women in Treviso and 33.1% (40/121, 2 non-respondents) in Verona gave the correct response to the question 'Which of these beverages contain more alcohol: a small glass of light beer (20 cc, alcohol at 4%) or a small glass of spirit (2 cc, 40% of alcohol)?' Professionals in Treviso had a higher probability of giving the correct response than the colleagues in Verona (RR 1.752, 95%CI 1.31-2.34, P < 0.001) while no significant difference was found between responses of other women (P = 0.897).
Both physicians and midwives in Treviso had a higher probability of giving the correct response than the colleagues in Verona (80.8% 21/26, vs 43.9%, 18/41, RR = 1.840, 95%CI 1.24-2.73, P = 0.003 for physicians; 79.5%, 31/39, vs 43.6%, 17/39, RR 1.824, 95%CI 1.23-2.70, P = 0.001, for midwives). In Treviso, both physicians and midwives had a significantly higher probability of giving the correct response than pregnant women (80.8% of physicians, vs 32.3% of women, 41/127, RR 2.502, 95%CI 1.83-3.42, P < 0.001; 79.5% of midwives, 31/39, vs 32.3% of women, RR 2.462, 95%CI 1.83-3.32, P < 0.001).
Opinions on alcohol use during pregnancy
Opinions of professionals and women about consumption of different kinds and amounts of alcoholic beverages during pregnancy are reported in Table 1 . Professionals in Verona were more likely to be comfortable than colleagues in Treviso with the statement that a pregnant woman can drink 'two tails of wine' (a typical Italian way to refer to an amount of alcohol lower than half a glass) (GOR 8.213, 95%CI 4.119-16.376, P < 0.001), 'half a glass of organic red wine during a meal' (GOR 10.874, , P < 0.001), 'a small light beer while eating pizza' (GOR 4.024, 95%CI 2.321-6.975, P < 0.001) and 'an alcoholic aperitif (called "spritz") with friends occasionally' (GOR 5.908, 95%CI 2.982-11.708, P < 0.001), while professionals in Treviso had a higher probability of being more in accordance with the statement that pregnant woman can drink only water (GOR 2.136, 95%CI 1.318-3.462, P = 0.001).
As for pregnant women, the sample in Verona was more probably to agree that pregnant women can drink 'two tails of wine' than the ones in Treviso (GOR 1.817, 95%CI 1.237-2.669, P = 0.004).
In Treviso pregnant women were more likely than professionals to be comfortable with the statement that a pregnant woman can drink two tails of wine (GOR 6.002, 95%CI 3.077-11.709, P < 0.001), 'half a glass of organic red wine' (GOR 13.178, 95%CI 5.427-32.001, P < 0.001), 'a small light beer while eating pizza' (GOR 4.003, 95%CI 2.379-6.733, P < 0.001) and 'an alcoholic aperitif (called "spritz") with friends occasionally' (GOR 4.312, 95%CI 2.225-8.354, P < 0.001).
Physicians and midwives: sources of information about the issue 'alcohol and pregnancy' and information provided to women
The sources of information received by physicians and midwives are reported in Table 2 . Physicians and midwives in Treviso had a higher probability of having received information about alcohol and pregnancy by leaflets than colleagues in Verona (RR 2.239, 95%CI 1.01-4.95, P = 0.040), while in Verona they had a significantly higher probability of having received information from courses of study than colleagues in Treviso (RR 1.588, 95%CI 1.16-2.17, P = 0.002).
Overall, 79.6% of professionals (52 physicians, 65 midwives), declared that they had received some training on the issue 'alcohol and pregnancy' (training course provided by the study team in the Local Health Authority, other course of study or both); in Treviso 97.6% of midwives (40/41) did some training on the issue compared with 64.1% in Verona (25/39; RR 1.522; 95%CI 1.20-1.93, P < 0.001).
Among midwives, having done the training course provided by the Local Health Authority was significantly associated with giving the correct response to the comparison between the amounts of alcohol contained in different beverages (80.6%, 25/31, vs 47.7%, 21/44, RR 1.690, 95%CI 1.19-2.41, P = 0.004).
As for information provided to women, both physicians and midwives in Treviso had a higher probability of having declared that they advise women to completely abstain from alcohol than colleagues in Verona (84.6%, 22/26, vs 43.9%, 18/41, RR 1.927, 95%CI 1.31-2.83, P = 0.001 for physicians; 75.6%, 31/41, vs 48.7%, 19/39, RR 1.552, 95%CI 1.08-2.24, P = 0.014 for midwives). Midwives in Treviso had a higher probability of informing women of the damage to the fetus than midwives in Verona (58.5%, 24/41, vs 35.9%, 14/39, RR 1.631, 95%CI 1.02-2.70, P = 0.044).
Pregnant women: sources of information and kind of information received
The kinds of information received by pregnant women are presented in Table 3 . Pregnant women had a higher probability of receiving only correct advice (only the advice 'completely avoid alcoholic beverages during pregnancy' or only 'information on the harmful effects on the fetus and the newborn', or both) in Treviso (40.9%, 52/127) than in Verona 26.8%, 33/123, RR 1.526, 95%CI 1.07-2.19, P = 0.019; DIFFERENCE [A minus B]-0.141; 95% CI-0.024 to 0.253). (2) 4(4.0) 9(10.2) 14(11.0) 15(12.4) Somewhat agree (3) 1(1.0) 10(11.4) 11(8.7) 9(7.4) Completely agree (4) (1) 2(2.0) 5(5.7) 6(4.8) 11(9.2) Neither agree nor disagree (2) 6(6.0) 7(7.9) 3(2.4) 6(5.0) Somewhat agree (3) 32 ( Pregnant women in Treviso had a significantly higher probability of having received information about the issue alcohol and pregnancy from Internet/TV/newspapers than women in Verona (55.1%, 70/ 127, vs 28.5%, 35/123, RR 1.937, , P = 0.000), and a lower probability of receiving no information (3.9%, 5/127, vs 13.8%, 17/123, RR 0.285 95%CI 0.11-0.75, P = 0.006).
Women who had received information from midwives had a higher probability of having received only correct information in Treviso (53.1%, 17/32) than in Verona (20.0%, 7/35, RR 2.656, 95%CI 1.27-5.56, P = 0.005). Women who had received the information from midwives that it is better to avoid alcohol, or at maximum to drink a glass occasionally, had a lower probability of having received this information in Treviso than in Verona (21.9%, 7/32 vs 54.3%, 19/ 35, RR 0.403, Comparing the responses provided by women in Treviso to the questionnaire administered in 2011 (one year after the launch of the campaign) and in 2013 (four years after the start), we found a significant difference in the proportion of women who declared to have received information from friends/relatives/acquaintances (22%, 28/127 in 2013, vs 11%, 21/186 
DISCUSSION
The aim of this study was to evaluate the long-term effects of a multilevel program carried out in the area of Treviso to raise awareness of the harmful effects of alcohol use during pregnancy. In this area, consumption of alcoholic beverages is widespread and is part of the local culture: this affects both the population of pregnant women and of healthcare professionals, as individuals living in the same cultural background (Bazzo et al., 2011; Regione Veneto, 2011) . Results showed that professionals in Treviso, first, had a more rational approach to alcohol than colleagues in Verona and pregnant women. Second, they were more sensitized about the risks of consumption of low amounts of alcohol during pregnancy, as they agreed less with the statement that pregnant woman can drink even small and occasional quantities of types of alcoholic beverages usually considered safe, like vine and beer, compared with colleagues in Verona and pregnant women in Treviso. Midwives, who had also attended a specific training course, had a significantly higher probability of recognizing the problem in Treviso than in Verona. As for the practical approach of professionals, physicians and midwives in Treviso had a higher probability of having declared that they advise women to completely abstain from alcohol than colleagues in Verona. This result is consistent with responses of pregnant women: women in Treviso had a significantly higher probability of having received only correct advice about the issue of alcohol and pregnancy than women in Verona. Women who had received information from midwives had a higher probability of having received only correct information in Treviso. Women in Treviso had a higher probability of having received information from Internet/TV/newspapers than women in Verona, and this could be due to the Web and press diffusion of the local campaign.
Based on these results, we can hypothesize that the multilevel program performed by healthcare professionals in the area of Treviso was effective in terms of increase of knowledge, and improving attitudes and capacity of management of the issue 'alcohol and pregnancy', especially among midwives, who also attended a targeted active training course. Professionals showed a significant difference in the cognitive approach towards alcohol, and were more comfortable in approaching the issue during their professional work. They, and especially midwives, seemed to be able to overcome the cultural influences towards alcohol use, and this is likely related to the features of the action research, that is a pro-active way to involve professionals in approaching a specific professional issue (Trombetta and Rosiello, 2000) .
On the other hand, as for the population of pregnant women, women in Treviso received information about the issue of alcohol and pregnancy through the awareness campaign 'Mamma Beve Bimbo Beve' and from professionals. Although the campaign has proved to be effective in raising awareness about the issue among the local childbearing-aged population 1 year after the launch (Bazzo et al., 2012a,b) , and our study showed that the group of pregnant women in Treviso had a significantly higher probability of having received only correct advice about the issue of alcohol and pregnancy than women in Verona, we did not find significant differences between the sample of pregnant women in Treviso and the control group of Verona in the cognitive patterns, opinions and attitudes towards alcohol use during pregnancy.
This observation is consistent with results of other studies that found that communication campaigns can increase awareness of the dangers of alcohol use during pregnancy (Burgoyne et al., 2006) and universal prevention might reduce FASD and have populationlevel effects (Chersich et al., 2012) , but, due to a paucity of studies, there is little evidence for the efficacy of interventions based only on information (Crawford-Williams et al., 2014) . As for the information provided by professionals, results of this study led to hypothesize that the methods used by health professionals in Treviso to convey knowledge to women were not effective in changing opinions and attitudes, if compared with the control group of women in Verona. These results support the idea that interventions providing information alone are not sufficient to change attitudes and behaviors in the target population. This is consistent with results of a review of Stade et al. (2009) , which showed that educational interventions may lead to an increased abstinence and reduction in alcohol consumption among pregnant women, but results were not consistent, due to the paucity of studies, the high risk of bias and the complexity of the interventions analyzed.
Our findings support the need to use integrated approaches to achieve effective FASD prevention among professionals and the general population that include both information and specific interventions aimed to improve the self-efficacy of the population and their values and attitudes towards the problem, as information alone seems not sufficient (Abel, 1998; Deshpande et al., 2005; Elliott et al., 2008; Thurmeier et al., 2010) . The efficacy of a multilevel approach has been proven in other areas of health education in pregnancy, like the prevention of gestational diabetes (Chasan-Taber et al., 2009) . The main limitations of the study were first, it was focused on specific populations, and this could affect the generalization of the results. Second, the study design was observational, not experimental, and many confounders could not be controlled. Third, the small sample size could limit statistical analysis.
In conclusion, the multilevel program carried out in Treviso was effective in increasing awareness and improving attitudes towards alcohol use during pregnancy among healthcare professionals, compared with the control group. A specific analysis of the data available from this study is ongoing, to identify the determinants of perception of the health message among professionals and women at a cognitive and emotive level, and to help explaining the processes that may influence the impact and efficacy of health communication campaigns on alcohol and pregnancy. Further research is needed to assess the effect of similar awareness programs among various segments of the population, in order to better address FASD prevention in local communities.
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